The known theory for a discrete oid shows that how to find a subset ∞ of which is a compact right topological semigroup (see section 2 for details).In this paper we try to find an analogue of almost periodic functions for oids. We discover, new compact semigroups by using a certain subspace of functions ∞ ( ) of ( ) for an oid for which is continuous on ∞ × ( ∪ ∞ ∪ ∞ ),where( ∪ ∞ ∪ ∞ ) is a suitable subspace of for a wide range.
Introduction
Let be a semigroup and topological space.
is called a topological semigroup if the multiplication , → : × → is jointly continuous. Civin and Yood [4] shows that the Stone-Čech compactification of a discrete semigroup could be given a semigroup structure, which need not be commutative on and is continuous in the left-hand variable; (that is for fixed ∈ , the map → : → is continuous).Indeed the operation on extends uniquely to , so that contained in it's topological center [5] . Pym [7] introduced the concept of an oid (see Section 2 for precise definition). Oids are important because nearly all semigroups contain them and all oids are oid-isomorphic [6] .We shall present our theory in a fairly concrete setting, so that our methods and results will be more readily accessible. Through out this paper we will let be a commutative standard oid with a discrete topology. Then the compact space produces a compact right topological semigroup, "at 220 infinity" ∞ ,so that its topological center is empty and it is not commutative(we refer the reader to [2] ,for these facts). Our aim of the present paper is to introduce a new compact topological semigroup for an oid ,using a certain space of functions on which have jointly continuous extensions on subspace ∞ × ( ∪ ∞ ∪ ∞ ) of ∞ × where
is a suitable subspace of which is as large as possible.
( ) is the * -algebra of all bounded continuous complex valued functions defined on the discrete space and ( ) * is the dual space of ( ) ; we indicate the supremum norm on ( ) by . .We define a subset ∞ ( ) containing all ∈ ( ) such that is jointly continuous on ∞ × ( ∪ ∞ ∪ ∞ ) where is a unique continuous extension to . Then ∞ ( ) is a * -subalgebra of ( ) (Lemma 3.3), so that ∞ ( ) ⊆ ∞ ( )(see [1] ,for definition). Indeed, ∞ ( )need not be a subset of ∞ ( )(Example4.27). 
Definitions and preliminaries
Let = ( ) ∈ℕ be any sequence consisting of 1′ and ∞′ .Write A commutative standard oid is the set together with the product defined in if and only if( ) ∩ ( ) = ∅ to be ( ). Thus the product is required to be defined if and only if either or is 1. Obviously, the product in is associative where defined and = ( ) ∪ ( ) whenever is defined in (oids are discussed in [7] ). Any commutative standard oid can be considered as⊕ =1 ∞ {1, ∞}\ {(1,1, … ,1)}. We use epithet "standard"to indicate that the index set is ℕ (in [7] ,oids could have any index set). For , ∈ , < means that < if ∈ and ∈ , and → ∞ for some net ( ) in will mean that for arbitrary ∈ ℕ eventually min > . Then for 
Definition2.2.(i)
The cardinal function is the map : → ℕ given by = ( ) (that is, the number of elements of the support of ).Then extends to a unique continuous extension from into the one-point compactification ℕ ∪ {∞}. If ∩ = ∅ so that is defined in , = + ( ) , and so for ∈ , ∈ ∞ then = + ( ). Thus is a homomorphism on ∞ . We denote 1/ ( ) by ( ) for ∈ .
(ii) The length function is the map : → ℕ by letting (The length We next have some useful results which we will need later.
Proposition2.3.For
Proof. Let = ∈ ,and let → for some net ( ) in with → ∞ . Then eventually < , so that eventually = ∞. Since 
Corollary2.4. For
Proof. This uses Definition 2.2(iii),the proof is parallel to that of Proposition
Space of jointly continuous functions
Our aim of the present section is to introduce a new kind of * -subalgebra of the * -algebra ( ). In this section we try to find an analogue of almost periodic functions for oids.
Definition3.1. Let be a commutative standard oid. We use ∞ ( ) to denote the set of all bounded complex valued functions on for which , → ( ):
∞ × ( ∪ ∞ ∪ ∞ ) → ℂ is jointly continuous. Clearly ∞ ( ) is conjugate closed and contains all constant functions.
Example3.2.(i) Let = 1/ be as in Definition 2.2(i). Then by a routine argument we see that for
(ii)Let = 1/ be as in Definition 2.2(ii) . Then by Corollary 2.4, = 0 for ∈ ∞ and ∈ ( ∪ ∞ ∪ ∞ ), and so , → ( ):
Proof. It is easily seen that ∞ ( ) is a subalgebra of the algebra ( ). To prove that ∞ ( ) is a * -subalgebra it is enough to prove that ∞ ( ) is a closed subalgebra of ( ) because the other conditions are satisfied easily. For this purpose, let ( ) ∈ℕ be any sequence in ∞ ( ), ∈ ( ) with
Hence lim = ( ) and so , → ( ):
Our next result will be useful in later.
Proof. It is easy to check that ∈ ( ∪ ∞ ∪ ∞ ) whenever ∈ ( ∪ ∞ ∪ ∞ ). From this and that the product , → : × ∞ → is right continuous, it follows that the map → is continuous of(
It follows that, , → 
Compact topological semigroups
In this section by starting with ∞ ( )we will produce a new compact
Commutative topological semigroup,and make an investigation of it's properties.
Assume that is the topology induced on a compact right topological (ii) If = , ∈ and ∈ ∞ .Then ∈ ∞ since ∞ is semigroup and → in .Using Definition 3.5 [1] and that , → : × ∞ → is right continuous, it follows that ( ) → ( ).
(iii) If = ∈ ,then by a similar argument, ( ) → ( ).
,from which it follows that ( ) → ( ).
(ii) Let = , ∈ and ∈ ∞ .Then
(iii) Let = ∈ .The proof is similar.
Finally, suppose that ( ) is a net in( ∪ ∞ ∪ ∞ ) converging to
). This proves our assertion. Proof. We use Theorem 3.11 [1] . Suppose , , ∈ ∞ ,and ( )isanet in converging to with → ∞. 
Proof. It is a straightforward argument that1 ( ) = 1 ( ) ( )1 ( ) ( ) For , ∈ such that ∩ = ∅. Suppose that ∈ , ∈ ∞ such that → for some net ( ) in with → ∞. Then evenTually < ,so that eventually 1 ( ) = 1 ( ) ( )1 ( ) ( ).
Since{0,1} is a compact commutative semigroup with the usual multiplication, and = lim , it follows that 1 ( ) = 1 ( ) ( )1 ( ) ( ). Now let ∈ ∞ with → for some net ( ) in such that → ∞.
Then by a similar reason, we see that Proof. It is easily seen that = ( ) ( ) for ∈ , ∈ ∞ ,since is an oid-map (that is, = ( ) whenever , ∈ with ∩ = ∅).Moreover, is a homomorphism of ∞ to the circle group . Proof. This use Lemma6.1 and Corollary 4.26,the proof is similar to that of Theorem 8.1 [1] . □
